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POWER GENERATOR SYSTEM HAVING DIODE SUPPORT AND RUPTURE 
CONTAINMENT DEVICE AND ASSOCIATED METHODS 

T?-ift1ri of The Tnvention 

This invention is related to the power generation 
industry and, more particularly, to the field of 
electrical power generators. 

Background of t he Invention 

In the power generation industry, power generators 
have an exciter positioned adjacent thereto to provide 
excitation to the power generators. These exciters 
conventionally include one or more high power diodes which 
each have two terminals and exhibit a nonlinear voltage- 
current characteristic. The diodes generally permit 
current to flow in one direction but inhibit current flow 
in the other direction. The diodes, for example, can be 
used to rectify voltage and to assist in the conversion of 
alternating current to direct current with the power 
generation system. Examples of such diodes in association 
with a brushless exciter can be seen in U.S. Patent No. 
5,093,597 by Hughes titled ^Brushless Exciter Saturable 
Reactor Diode Snubber" and U.S. Patent No. 4,745,315 by 
Terry, Jr. et al . titled ^Brushless Exciter With Zero- 
Gravity Rectifier Assembly." Also, an example of a diode 
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for a rotor can be seen in U.S. Patent No. 5,191,248 by 
. Huss titled ^Connection For Rotating Diode Package." 

Diodes within a power generation system, however, due 
to deterioration over time, sudden unanticipated voltage 
5 or other electrical conditions, or other system conditions 
can rupture or become otherwise damaged. During rupture 
or other damage conditions, diode material which forms 
portions of the diode can be ejected, sprayed, or 
otherwise be disbursed from the diode and cause problems 

10 within the power generation system (see, e.g., FIG. 4). 
These effects are particularly troublesome in conjunction 
with rotating rectifiers. For example, molten material 
attributed to the diode rupturing near a metal -electric 
junction can be ejected and cause phase-to-phase arcing 

15 within a system, e.g., when the diode is mounted to a 
diode wheel of a brushless exciter. 


Summary of the Invention 

In view of the foregoing, the present invention 
20 advantageously provides a power generation system and 
associated methods having a diode support and rupture 
containment device for supporting a diode and containing 
diode material within the confines of the containment 
device which would otherwise be ejected, sprayed, or 

2 5 travel away from the diode and cause damage to the power 

generation system and other electrical devices in the 
vicinity. The present invention also advantageously 
provides an exciter, such as a brushless exciter, which 
has a diode support and rupture containment device 

3 0 associated therewith which contains molten material 

ejected from a diod e within the confines of the device. 

The present invention additionally provides a diode 
support and rupture cdntainment device which easily mounts 
adjacent a diode so that access to the diode for 
35 inspection, cleaning/ or other associated maintenance can 
be achieved, which mas insulating qualities and strength 
to resist high temperature material being ejected or 
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sprayed during diode rupture, and which prevents damage to 
. other portions of a power generatipn system in the event 
a diode ruptures or is otherwise damaged. The diode 
support and rupture containment device is also 
advantageously relatively inexpensive, easily retrof itable 
within a power generation systefrn, and provides support for 
the ceramic or insulative case of a high voltage diode. 
The present invention further provides methods of 
containing diode material, e.g./ ejected molten material, 
10 in. the event a diode rupt/Ures or is otherwise damaged. 


More particularly, a/ power generator system is 
provided having a power generator and an exciter for 
excitation of the power generator. The exciter preferably 
includes a diode wheel./ The diode wheel has rotating 
15 support structure, a pMirality of diodes mounted to the 
structure, and a plurality of a diode support and rupture 
containment devices earch positioned adjacent a respective 
one of the plurality of diodes to support the diode and 
contain the diode tfithin the confines thereof in the 
2 0 event the diode ruptures. Each of the diode support and 
rupture containment devices preferably includes a pair of 
spaced- apart containment members having the diode 
positioned ther/between. - . 


Advantageously, each of the containment members is 
25 preferably formed of an insulating material and has a 
substantially annular shape to thereby define an 
insulative disc. The insulating material is preferably 
strong enough to resist the temperature of the molten 
material ejected from a diode such as when material 
30 contacts a metal-electric junction where the diode is 
connected. This containment, for example, advantageously 
prevents phase-to-phase arcing in diode mount assemblies 
such as in the diode wheels of brushless exciters. 

The present invention also provides a method of 
3 5 containing material ejected from a diode of a power 
generation system. The method preferably includes 
pivotally connecting a rupture containment device to a 
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diode mounting region and adjacent a diode of the power 
generation system. The rupture containment device 
includes at least one rupture containment member formed of 
an insulating material. The step of pivotally connecting 
5 the rupture containment device can advantageously include 
positioning at least one end of the at least one rupture 
containment member adjacent one end of the diode and 
positioning another end of the at least one rupture 
containment member adjacent another end of the diode. The 
10 at least one rupture containment member, for example, can 
advantageously include a pair of rupture containment 
members . Each of the rupture containment members 
#»i preferably has a substantially annular shape so that the 

%0 rupture containment member defines an insulative disc. 

s 3 ?^ 1 ^ 

CI Brief Description of the Drawings 

{r\ Some of the features, advantages, and benefits of the 

% ^ present invention having been stated, others will become 

g=% apparent as the description proceeds when taken in 

Til 2 0 conjunction with the accompanying drawings in which: 

FIG. 1 is a side elevational view of a power 
p generation system having an exciter and a diode support 

^ and rupture containment device according to the present 

invention; 

25 FIG. 2 is an exploded side elevational view of a 

diode support and rupture containment device positioned 
adjacent a diode according to the present invention; 

FIG. 3 is a side elevational view of a diode module 
having a pair of diode support and rupture containment 

3 0 devices each positioned adjacent one diode according to 
the present invention; and 

FIG. 4 is a perspective view of a diode without a 
diode support and rupture containment device during 
rupture of a diode according to the prior art ; 

35 FIG. 5 is a perspective view of a diode support and 

rupture containment device containing molten material and 


-5- 

other particulate within the confines thereof during 
rupture of a diode according to the present invention. 

Detailed Description of Preferred Embodiments 


5 The present invention wd/Ll now be described more 

fully hereinafter with reference to the accompanying 
drawings, in which preferred embodiments of the invention 
are shown. This invention may, however, be embodied in 
^ many different forms and /should not be construed as 

10 limited to the illustrated /embodiments set forth herein. 
Rather, these illustrated e/mbodiments are provided so that 
this disclosure will be thorough and complete, and will 
fully convey the scope of the invention to those skilled 
in the art. Like rmmbers refer to like elements 
15 throughout, and prime and double prime notation if used 
indicate similar elements in alternative embodiments. 


FIG. 1 illustrates a power generator system 10 having 
a power generator 15 and an exciter 20 for excitation of 
the power generator 15. It will be understood by those 

2 0 skilled in the art that the power generation system 10 can 

include two or more exciters as well. Each exciter 20, for 
example a brushless exciter, preferably includes a diode 
wheel 30. The diode wheel 30 has a rotating support 

structure 31, a plurality of diodes 35 mounted to the 

25 rotating support structure, e.g., in diode modules 34 

(e.g., hockey puck shaped) as illustrated in FIGS. 2-3, 
and a plurality of a diode support and rupture containment 
devices 40 each positioned adjacent a respective one of 

the plurality of diodes 35 to support the diode 35 and 

3 0 contain diode material, e.g., molten material or other 

particulate, within the confines thereof in the event the 
diode 35 ruptures (see FIG. 5) . The diode support and 

rupture containment device 40 also prevents the diode 

wheel 3 0 and other components of the diode wheel 30 from 



-6- 

damage during such a rupture. The device 40 also 

advantageously provides support for the ceramic or other 
insulative case of the diode 35 to alleviate mechanical 

deformation at the diode junction that may occur, for 
5 example, due to centrifugal loading. Notably, FIG. 1 also 
illustrates other portions of a brushless exciter 20 as 

. understood by those skilled in the art, but because the 
present invention focuses primarily on diode containment 
for brevity other portions of the exciter 20 are not 

10 described in detail furthe r herein. 

" As illustrated in FIGS. /2-3, each of the diode 

support and rupture containment devices 40 preferably 

includes a pair of spaced-apart containment members 42, 47 

having the diode 35 posit ior/ed therebetween. Each of the 

15 containment members 42, 47 is preferably formed of an 

insulating material and has a substantially annular shape 
to thereby define an insulative disc. Each of the 
containment members 42, /47 preferably are positioned to 

cover or encase only the end portions of the diode 35 

2 0 where rupture containment and support are more needed as 
understood by those skilled in the art (see FIG. 5) . The 
insulating material of each containment member 42, 47 is 

preferably strong enough to resist the temperature of the 
molten material ejected from a diode 35 such as when 

25 material contacts /a metal-electric junction where the 
diode 35 is connected, e.g., to or through a heat sink 32 

to a lead member 3 3 and/or the rotating support structure 

31 of the diode wheel 30. The heat sinks 32 and diodes 35 

are preferably / mounted in the module with heat sink 
30 support straps /37, bolts or other fasteners 38, stand-off 

insulators 39/ and spacers 29 as understood by those 

skilled in tthe art. This containment, for example, 
advantageously prevents phase-to-phase arcing between 
diode mount /assemblies . 
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Each of the discs 42, 47 of the diode support and 

rupture containment device 40 is preferably formed of a 

strong and durable insulating material. The insulative 
material preferably resists the temperature of molten 
* 5 material and prevents creep and strike from occurring near 
the electrical interface to the diode 35. The discs 42 # 

47 preferably mount with a slight clearance fit around the 

junction of the diode 35 and extend onto the ceramic or 

other insulative case of the diode 35 (also with a slight 

10 clearance f it) . Because the device 40 extends down onto 

the ceramic case 36 of the diode 35, i.e., over the end 

portions thereof (see FIGS. 2-5) the device will contain 
all molten material ejected from the diode 35 or due to 

diode damage. The device 40 also will not interfere with 

15 the electrical connection and can be checked or inspected 
by rotating the device 40 to ensure it is not in hard 

contact with the diode 35 and the heatsink(s) 32 to which 

the diode 3 5 is often mounted. Rather, the device 4 0 is 

preferably pivotally or rotatably connected and each disc 
20 42, 47 is preferably placed on each side of the diode 35. 

As illustrated in FIGS. 1-5, the present invention 
also includes a method of containing material ejected from 
a diode 35 of a power generation system 10. The method 

preferably includes the step of connecting a rupture 
25 containment device 40 to a diode mounting region and 

adjacent a diode 35 of the power generation system 10. 
The diode rupture containment device 40 is preferably 
pivotally, and more preferably rotatably, connected to the 
diode mounting region where one end of the device 40 is 
30 positioned adjacent a metal-electric junction where the 
diode 35 is connected and another end adjacent another end 
of the diode casing 36. The rupture containment device 40 
includes at least one rupture containment member 42, 47 
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formed of an insulating material. The step of connecting 
or pivotally connecting the rupture containment device 40 
can advantageously include positioning at least one end of 
the at least one rupture containment member 42, 47 
5 adjacent one end of the diode 35 and positioning another 
end of the at least one rupture containment member 42, 47 
adjacent another end of the diode 35. 

q As described above, according to the method, the at 

&\ least one rupture containment member 42, 47, for example, 

61 10 can advantageously include a pair of spaced- apart rupture 

y containment members 42, 47. Each of the rupture 

IF! containment members 42, 47 preferably has a substantially 

B " annular shape so that each of the rupture containment 

□ members 42, 47 defines an insulative disc. 

Hi 

p 15 Many modifications and other embodiments of the 

jjf invention will come to the mind of one skilled in the art 

|™= having the benefit of the teachings presented in the 

foregoing descriptions and the associated drawings. 

Therefore, it is to be understood that the invention is 
20 not to be limited to the specific embodiments disclosed, 

and that modifications and embodiments are intended to be 

included within the scope of the appended claims. 


